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Non-hygroscopic water-soluble crystals of ammoniumd-l0-camphorsulfonate(ACS) were prepared and proposed as a practical secondary standard substance for the calibration of circular dichroism(CD) to replace deliquescent d-1O-camphorsulfonic acid(CSA). ACS gave the same CD, ORD and molar rotation, [M] o, as CSA within an error of 1%. The molar ellipticity, [6] 3 for identification and quantitative treatments of many optically active substances. The calibration by d-10-camphorsulfonic acid(CSA) in water at 290.5 nm was regarded as the basic one: its molar ellipticity at CD maximum, [O]290.5, was converted from their optical rotatory dispersion (ORD) curve based on the Kronig-Kramers transform relation.4-' However, the commercially available CSA has created some confusion because of its deliquescent nature which tended to cause weighing errors. The confusions appear in the difference of [8] magnitudes of CSA in the literature.5-10 In order to improve these situations, some tentative secondary substances such as androsterone3, epiandrosterone3'9 and CSA derivatives10 have been proposed. However, problems still remain in the purities or in the use of organic solvent such as dioxane for androsterone and in the rather hygroscopic nature for CSA derivatives.11
In this report the authors wish to present ammonium d 10-camphorsulfonate(ACS) as a practical secondary substance to replace CSA. ACS was found to be nonhygroscopic and can be easily handled. Moreover, it gave practically the same spectrometrical behavior to CSA as expected from the fact that these two compounds form the same ion in solutions.
Experimental
Preparation of ACS ACS was prepared by a similar method to that in the literature.10 CSA (20.0 g; Tokyo Kasei Co., GR. grade, unpurified) was dissolved in 10 ml of water; a slightly excess amount of concentrated ammonia-water (about 6.5 ml, commercially available special grade) was added with stirring; then the mixture was cooled in an ice-bath. The needle crystals of ACS (10.0 g) were filtered and recrystallized repeatedly to reach constant [a]p value. The crude crystals (10.0 g) were dissolved in water (20 ml) at room temperature. The solution was filtered with 0.45 µm membrane filter (Toyo TM-2P), then boiled gently in a beaker covered with a slightly opened watch glass until the surface was almost covered with a thin film. It was cooled to room temperature and then cooled in an ice-bath. The crystals obtained were collected by filtration, washed with 20 ml of methanol-acetone (1: 3) and then with acetone, and dried at 100°C. They showed no hygroscopic tendency after being exposed for eight days in 80% relative humidity. The yield was 4. f. Absolute CD data by use of a photon counting technique; for data in ( ), adjusted by our [MID of CSA. g. Relative CD value; for data in ( ), similar to f) above. h. These CD data had been calibrated from the each ORD. The optical properties of ACS and CSA were critically measured.
These are shown in Table 1 , together with the relative differences (R.D.) between ACS and CSA and with the instrumental relative standard deviations (inst-R.S.D.; five to eleven instruments). For comparison, the values of CSA reported in the literature5-10 are also shown in Table 1 . The details of these data are in the footnotes.
Our [0]290,5 of ACS and CSA were +7910 and +7850, respectively; they showed a discrepancy of R.D. 0.8%, which was slightly higher than the inst-R.S.D. The effect of temperatures of [0125 of the ACS solution was less than 0.2% over the range of 20-27° C. The [0] was stable for at least eight months in a refrigerator (4°C) and for more than two months at room temperature, within 0.3% of the deviation. Table 2 shows the solvent effects to the [0] of ACS. The effects were not negligible; however, these solutions can be also used as the standard solutions with necessary corrections for the solvent effects.
In conclusion, we propose ACS as a secondary standard substance of CSA for calibration of CD. For reference we present our procedure in J-500 and J-20 for standard CD calibration method. ACS of 60.0 mg was accurately weighed and dissolved in distilled water of 100 ml. CD of the solution was measured in a 10 mm cell with the scale of 0.02° /cm (0-scale) and the CD reading at 290.5 nm was calibrated to show +95.2 mm (corresponded to 0=+0.1904°, DOD=+0.00577) on the chart of the recorder. A similar procedure can be used in other CD apparatus.
It should be noted that this calibration at 290.5 nm was not enough to cover the shorter wavelength region (about 220 nm) and the longer wavelength region (400-700 nm). In this point, it is convenient that ACS is the same as CSA in the CD-ratio, [0]192/[0]29o .5, proposed as a simple two point CD calibration method. ' The above ACS is now commercially available as CD reagent14 from Katayama Chemical Co. and was used in the calibrations of all JASCO CD apparatus. 
